Abstract A systematic study of a large sample of sources, covering a wide range in galactocentric distances, masses and luminosities, is a fast and efficient way of obtaining a good overview of the different stages of highmass star formation. With these goals in mind, we have started a survey of 40 color selected IRAS sources south of −20
Introduction
The field of high mass star formation has seen a lot of progress in recent years. The main theoretical problem of radiation pressure threatening to stall accretion has been adressed with theories such as increased turbulent accretion (McKee & Tan, 2003) , non-spherical accretion through disks (Yorke & Sonnhalter, 2002) but also coalescence (Bally & Zinnecker, 2005) and competitive accretion (Bonnell et al., 2004) . From an observational point of view, the study of high mass star formation is taking a huge step forward with the availability of new submm instruments such as APEX and the SMA. Despite the ongoing effords to study the earliest stages of high mass star formation (Beuther et al., 2002; Faúndez et al., 2004; Hill et al., 2005) Table 1 ) let us probe higher levels of excitation and densities and are therefore more appropriate for the study of high mass star forming regions than mm studies alone. Our selection criteria are such that this large sample will contain sources at very different stages of evolution and will allow a consistent and comparable analysis of these regions.
Observations
The data were taken mainly with the Atacama Pathfinder Experiment (APEX), a 12 m submillimeter telescope on Cerro Chajnantor, Chile at 5100 m (Güsten et al., 2006) . We used both the APEX2a heterodyne receiver (Güsten et al., 2006) and the dual frequency 460/810 GHz Flash heterodyne receiver (Güsten et al., 2006 ) for our observations. The APEX2a receiver has a beamwidth of 18" at 345 GHz and the FLASH beam-widths are 14" at 460 GHz and 7" at 810 GHz. The pointing was accurate within 2".
Frequency setups
To study the physical, chemical and kinematical properties of the sources, we are observing them in a range of frequency setups (see Table 1 ). We have chosen to study the density and temperatures of the sources using H 2 CO -and CH 3 OH bands. Both, being slightly asymmetric rotors, are useful tracers of temperature and densities (Leurini et al., 2004; Mangum & Wootten, 1993) , and have a multitude of transitions in the submm range. Furthermore they can be found in many star forming regions and trace gas over a wide density range. The CO transitions will be used to study the extended envelopes of the sources, including outflows, whereas sources with a hot core behaviour are observed further in transitions of HCN, to examine the densest gas. All sources are also observed in C 17 O to derive the total column density of the molecular gas.
The source sample
The sample contains 40 IRAS sources based on the samples of Faúndez et al. (2004) and Walsh et al. (1998) , including sources with and without radio continuum and/or maser associations (see Table 2 ). The inital selection of the IRAS sources was done following the color selection criteria from Wood & Churchwell (1989) , which select objects with envelope characteristics similar to cloud cores with embedded UCHii regions. In those sources, the existence of cm emission pinpoints to an advanced and more massive stage of star formation, whereas CH 3 OH masers are seen as signs of the earliest stages of star formation. IR luminosities range from 10 3 to a few 10 5 L ⊙ in our sample and with masses from 100 to 10 5 M ⊙ . They were selected to encompass a broad range of evolutionary stages, since the aim of this study is to classify properties of high mass star forming regions on a statistically significant sample. Our preliminary analysis shows that the sources have very diverse properties and range from very chemically rich hot cores (see Fig. 1 for a spectrum of 17233-3606) to sources that contain barely CH 3 OH and little more. 
Work in progress
The excitation analysis is partly done in LTE with the XCLASS code (Schilke et al., 1999; Comito et al., 2005) and with an LVG code (Leurini et al., 2004) for CH 3 OH(6-5), CH 3 OH(7-6) and the H 2 CO bands. Both molecules are good tracers of density and temperature and have the advantage of having a large number of transitions in the observed frequency setups (see Fig. 2 for the spectra of H 2 CO bands in 16065-5158 between 290 GHz and 436 GHz). With these spectra we have access to levels between a few 10 to over 300 K above the ground state.
Apart from modeling densities and temperatures, the data are used for kinematical analysis of the line shape, suggesting outflows which we intend to map (see Fig. 3 ), and for possible signatures of infall, which can be seen in the HCO + data. In addition to providing the physical and kinematical properties, our data also allow us to obtain a chemical inventory of the sources. We are using GLIMPSE data from the Spitzer Archive to study the large scale environment of the sources at infrared wavelengths. Over the course of 2007, this will be complemented with large submm maps from the LABOCA and SABOCA bolometers at APEX and high frequency maps from the CHAMP+ heterodyne array. To obtain a better idea of the diverse conditions in high mass star forming regions, we have just started to ex- (Leurini et al., 2004) will be used to model this large range of excitation conditions. tend our survey to sources in the outer Galaxy. Followup studies have already been started with ATCA (3 mm observations in selected sources) and the SMA (imaging the bipolar outflow in 17233-3606, Fig. 3 ). These interferometer observations with their high spatial resolution allow us to study in detail the structure of the star forming cores and their association with masers and UCHii regions in their surroundings.
Conclusions
This large sample of sources will allow us to study and specify the evolutionary stages of high mass star formation on a statistically significant sample. In addition, by learning more about the high mass star forming regions of the southern hemisphere, which have been little studied so far at submm wavelengths, we will create a valuable sample of sources for follow-up studies with ALMA.
